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in Exaifc of this Trouble, farther than that I have 
the Honour to be with great Refpecl, 

SIR, 

London, Jan. 14. 

1746-7. Tour mofl obliged, 

and humble Servant, 

Richard Brocklesby. 
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XIII. A Letter from Mr> Richard Dunthorne, 
to the Rev. Mr. Clia. Mafon, F. R. S. and 
Wbodwardian c ProfeJJor of Nat. Hift. at 
Cambridge, conccrn'm? the Mooiis Motion. 

S I R 7 Cambridge, Nov. 4. 1746, 

RwtFeb. 5. "JN the Preface to my lunar Tables, I 

1746 7 * JL hhucd, t ^ iar onc IJk °t publifhing 

thole Tables would be, the ail's (ling of Pcrfons defirous 
farther to rectify the lunar Aftronomy, by enabling 
them more readily to compare the Newtonian Theory 
with Obfcrvations. 

Sinee the Pub! idling thofe Tables, I have fpent 
ionic Time myfelf in that Companion; and here 
fend you the Reiitlr, that you may communicate it 
to the Royal Society, if you think it defcrves to be 
n^ulv public. 

As 1 he Motion of every fecondary Planet muft 
partake of the Errors in the Theory of its primary, 
I thought proper, before I undertook the Examina- 
tion of the lunar Numbers, to compare thofe of the 
t>un with Objcivations. I compared fevcral Sets of 

Mr* 
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Mr. Flam/leads Observations, after the Method he 
himielf tenches, m 'prolegom. Hi ft. Cudejl, p. 13 3, 
& f e *i* which, tor m.-nv Rcafons, I think the bed 
Method hitherto tiled ; and, vvirh the Concurrence 
of a Gentleman well skilled in thefe Matters, deter* 
mined the mean Motion of the Sun at Greenwich, 
the i ml Day of 'December at Noon, Anno 1700, O. $* 
vp 20 43 / 40" of irs Apogee, $7° 30' o /J > an4 
the. greatcft Equation of the Sun's Cenirc x° 55' 40^ j 
which, I am lully pcrfuaded, are very near the Truth. 

The Theory of the Sun being thus fettled, I pro- 
ceeded to examine the Element* oi the lunar Aftro*- 
nomy. I began with Obiervations of lunar Eclipfes 
about the Equinoxes, when the Apogee of the Moon 
was in the Sun's Quadratures* becaufe at thofc 
Times I could conceive the Moon's Motion affedted 
with no Inequality, but the annual one, called by 
Newton the iirfl Equation, and the elliptic one, 
called Projihapharejis : From a Comparifon of fuch 
Obfervations I obtained the Moon's mean Longitude, 
which came out 1' at lead, greater than in the Ta* 
bks, and very nearly as Newton has it in the lad 
Edition of his Principia. 

I went on to examine the Place and Motion of 
the Apogee, and Theory of the Increafe and De- 
crease of the Eccentricity, as well as the grcarcft and 
kali Eccentricities themfelvcs (from the belt Obfcr* 
vations, and beft (ituate that I could procure) all 
which agreed {o well with the Tables, about the Sun's 
mean Dirtances, that I dare venture to make no Al- 
teration therein : Indeed 1 think the 6th Equation 
does not fo well account for the Variation of the 
Motion of the Apogee, and Change of the Ecccn- 

tricity ? 
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tricity, according to the greater or letter Diftancc of 
the Sun from the Earth; and therefore I let myfelf 
to compute what Change this Difference ol the Sun's 
A&ion upon the lunar Orbit would introduce in the 
Moon's Place in every Situation of the Sun and lu- 
nar Orbit 5 and found, after many tedious Compu- 
tations, that the Sun being in Apogee, this Change, 
where grcatcft, would amount to about 4', and to 
4/ 16", when the Sun is in Perigee. In other Di- 
Oances of the Sun from the Earth, this grcatcft Change 
is proportional to the Difference of the Cubes of the 
mean and prefent Diftanccsj and in every Situation 
of the Moon, and of her Orbit, the prefent is to 
the greateft Equation nearly as the Sine of the Ex- 
cefs of the Moon's mean Anomaly above twice the 
annual Argument to Radius. It increads the 
Moon's Longitude, when the Sun is in his 

{pog n Semicircle, and that Exccfs < > 

rerigeon \ \ grcatci \ 

than i8o Q ^and diminifhes it when otherwise *. 

In fine, I compared the Theory of the Moon, as 

to her Longitude, withfevcral Obfcrvations, as well in 

the Oftants and Scmi-O&ants, as in the Syzygics and 

Quadratures, and found luch an Agreement when 

the above Corre&ions were made, as feemed rather 

to be wifhed than hoped for, considering the many 

Inequalities wherewith the Suns Attion difturbs the 

Motion 



* If this Equation be increafed and diminished in a dire& Rath 
of the Moon's horizontal Parallax, it will become more exa£l. And 
I think, if it were always diminifhed by a fourth or perhaps a third 
Part, it would agree better with Obfcrvations, 
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Motion of the Moon f and the Dcfe&s to which the 
beft Obfcrvations I have hitherto met withal arc 
liable. 

I have compared ioo obferved Longitudes of the 
Moon with the Tables 5 viz,. 25 Eclipfes of the Moon, 
all, except the firft, taken from Flaw/leads Iliftoria 
Ctrlcftis, the Thilofophical Tranfa£tio?is, and the 
Memoirs of the Royal Academy of Sciences \ the two 
great Eclipfes of the Sun in 1706 and 17155 25 
fele£t Places of the Moon from Flamfteads Hiftoria 
Ccelejiis, and 48 of thofe Longitudes of the Moon 
computed from F/amftead's Obfcrvations by Dr. 
Halley (as I fuppofc) printed in the firft Edition of 
the Iliftoria Cceleftis* They are as follows ; 
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a. The Time of the Middle of this Eclipfe here fet 
down is from the Beginning and End 5 but He- 
velius fays he could not obferve the Beginning 
cxa&ly. Several intermediate Thafes compared 
together fliew the Middle to have been about 4' 
fooner ; to which the Moon's Place computed is 
os. 6°. 14'. f. and Diff. -f 34". 

by by by The Moon's Places, oblervcd on Feb. z. 
April 7* snd May 22. are computed by myfelf, 
from the Obfcrvations ; there being manifeftly 
Errors, either of the Computation or Prefs, in 
thofe printed in the Hift. Cmleftis. 

Several obferved Latitudes of the Moon, which I 
have compared with the Tables, fhew them to be 
very near the Truth, both in the Motion of the 
Nodes, and alfo in the Quantity and Variation of 
the Inclination. I am, 

Tour humble Servant, 

Richard Dunthorne. 
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